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0 An apparatus for surface grinding of planar members. 



© The invention concerns a surface grinding ap- 
paratus. By means of this apparatus the surface (2a) 
of a printed wiring board (2) or the like can be 
grinded. The apparatus comprises a grinding means 
(4) with an eccentric shaft (12), said grinding means 
(4) being connected to a brush supporting means 
(11) and with a grinding stone (15). A brush (10). 
said brush supporting means (11) and said grinding 
stone (15) are substantially rectangular in a plan 
view and driven simultaneously by the eccentric 
shaft (11). (Fig. 3) 
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AN APPARATUS FOR SURFACE GRINDING OF PLANAR MEMBERS 



Technical Held to which the Invention relates 

The present invention relates to an apparatus 
for surface grinding of planar members. The 
present invention is developed as an apparatus for 
surface grinding of printed wiring boards for sur- 
face treatment as one of the manufacturing pro- 
cesses thereof, however, the apparatus can gen- 
erally be applied to planar members. 

Description of the Prior Art 

Conventionally, surface grinding of planar 
members is performed by a rotary brush or by a 
rotary stone. However, as kinetic energy changes 
from the center portion to peripheral portion of 
such a brush, the ground surfaee cannot be uni- 
form when the plane surface of such a tool con- 
tacts with the member, and also, as the contact 
surface of the tool is too small when the peripheral 
surface contacts with the planar member, the 
ground surface also is not uniform. 

To solve the above mentioned disadvantage, 
Japanese Patent Application No. 62-283368 of No- 
vember 10, 1987 "Method of Surface Grinding of 
Planar Member" discloses a method of surface 
grinding of a planar member by a grinding tool 
which moves eccentrically on a plane. 

All portions of an eccentrically moving planar 
tool, e. g. of a brush, have the same kinetic energy, 
in -ontrast to a rotary brush, so that the same 
grinding effect is applied to the surface to be 
ground. Thus, a uniform ground surface can be 
obtained and results in a uniform wear of brush. 



Disadvantages of the Prior Art 

All grinding devices of the prior art perform 
only one function which is regarded as natural from 
construction and purpose. However, when quantity 
to be ground is very small, e. g. grinding brush and 
grinding stone, it is desirable to combine two grind- 
ing functions in one tool so as to perform two 
functions by one process continuously. 



Technical Problem 

The object of the present invention is to solve 
the above mentioned problem, and to provide an 
improved grinding apparatus to perform two grind- 
ing functions continuously by one device which 
may comprise a brush and a grinding stone. 



A conventional rotary grinding head can never 
have two functions, and only the above mentioned 
surface grinding device having a rectangular grind- 
ing member of substantially planar grinding surface 
5 supported through an eccentric shaft to perform 
plane eccentric motion can allow constructional 
possibility. 



70 Solution of the Technical Problem 

According to the apparatus, the grinding mem- 
ber has a substantially rectangular plane grinding 
surface which consists of a first and a second 
75 grinding means which are different form each other 
and is driven simultaneously by one eccentric 
shaft. 

Preferably, said first grinding member is a 
brush, and said second grinding member is a 
20 grinding stone which is downstream side from the 
brush. 

Preferably, urging forces to said first and sec- 
ond grinding members are regulatable indepen- 
dently. 

25 Preferably, said first grinding member includes 

a plurality of bundles of brush and means to inject 
water to the surface. 



30 Advantageous Effects of the Invention 

The grinding member having two different 
grinding means and driven by one eccentric shaft, 
according to the present invention, performs two 
35 grinding processes on one table so that surface 
finishing process of planar member is simplified. 

Brief Description of the Drawings 

40 

Figure 1 is a perspective view of a surface 
grinding apparatus for surface grinding of printed 
wiring boards, according to one embodiment of the 
present invention. 
45 Figure 2 is a schematic front view of a 

portion of Fig. 1. 

Figure 3 is a perspective view of a portion of 
Fig. 1 showing the surface grinding of a printed 
wiring board. 

so Figure 4 is a plan view of a brush and a 

grinding stone, according to another embodiment 
of the present invention, and 
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Figure 5 is an end view of Fig. 4. 
Detailed Description of the Preferred Embodiments 



Fig. 1 illustrates a surface grinding apparatus 1 
including a conveyor device 3 to convey printed 
wiring boards 2 as shown in Fig. 2, a grinding 
device 4 to grind a surface 2a of a printed wiring 
board 2 which is conveyed by the conveyor device 
3, and an apparatus body 5 comprising the con- 
veyor device 3 and the grinding device 4. 

The conveyor device 3 includes rotatably sup- 
ported two conveyor rolls 6 and 7, and an endless 
belt 8 wound around the rolls 6 and 7. Guide rolls 9 
guide the printed wiring boards 2 on the belt 8. An 
eccentric shaft 12 drives a brush support 1 1 with a 
brush body 10 eccentrically on one plane so that 
every portion of the brush body 10 receives same 
kinetic energy. 

According to the present invention, the grinding 
device 4 includes the brush body 10. the brush 
support 11, a grinding— stone - 15 which is down- 
stream from and parallel with the brush body 10, 
and the eccentric shaft 12 secured with the brush 
support 11. The brush body 10 is attached under 
the relatively long and rectangular planar brush 
support 1 1 . The brush support 1 1 and the grinding 
stone 15 are driven eccentrically through the ec- 
centric shaft 12. The brush support 1t and the. 
grinding stone 15 are supported such that the 
urging forces to grind the surface 2a of the printed 
wiring board 2 can be regulatable. However, the 
brush support 1 1 and the grinding stone 1 5 may be 
secured with each other as desired when only the 
urging force of the grinding stone 15 is to be 
regulated. 

As the brush support 1 1 and the grinding stone 
15 are driven by the eccentric shaft 12 on one 
plane, the upstream side brush body 10 forms 
grinding traces on the surface of the printed wiring 
board 2 uniformly and the downstream side grind- 
ing stone 15 forms smooth ground surface smooth- 
ing out the ground traces of the brush 10. 

On both sides of the apparatus body 5, inlet 
and outlet openings 13 and 14 are formed to supply 
and discharge the printed wiring boards. 

The process of grinding the surface 2a of the 
printed wiring board 2 by the surface grinding 
apparatus 1 will now be described. 

At first printed wiring boards 2 to be surface 
finished are supplied through the opening 13. The 
supplied printed wiring boards 2 are fed sequen- 
tially through the conveyor device 3 to the grinding 
device 4. 

The brush body 10 and the grinding stone 15 
are driven eccentrically on a plane through the 
eccentric shaft 12 to grind the surface 2a of the 



printed wiring board 2. The eccentric motion of the 
brush body 10 and the grinding stone 15 forms 
generally brush traces on the surface 2a by the 
upstream side brush 10, and then the brush traces 
5 are ground off by the downstream grinding stone 
15. 

Then, the surface finished printed wiring board 
2 is conveyed by the conveyor belt 8 to the dis- 
charge outlet 14. 

w Figs. 4 and 5 show another embodiment which 

is preferable to surface grind relatively soft material 
e. g. copper clad on the printed wiring board 2. 
The same reference numerals show the same or a 
similar part or portion as compared with the first 

75 embodiment. 

The brush 10 includes many brush bundles 16 
and the fibers forming the bundle 16 contain grind- 
ing material. The brush body 11 has many water 
feed openings 18 to inject water from a water 

20 supply, not shown. The grinding stone 15 which is 
parallel with the brush body 1 1 is a rubber grinding 
stone in the embodiment shown. The arrangement 
can be used .as parallel two different grinding 
means without necessitating a precise relative posi- 

25 tion regulating device to obtain the required surface 
finish. 

As described in detail, according to the present 
invention, the planar brush body 10 and the parallel 
grinding stone 15 are simultaneously and eccentri- 

30 caily driven by one eccentric shaft 12 on one plane 
so that uniform brush traces are* formed upstream 
side by the brush 10 and the brush traces are 
smoothed out by the downstream side grinding 
stone 15. Thus, the surface 2a of the printed wiring 

35 board 2 can be surface finished by one process, 
and the finished surface is sufficient to perform 
later processes of good laminate adhering, good 
printing ink border and good fine pattern forming. 
Further, as the brush is planar, in contrast to 

40 conventional circular brush, the brush can be man- 
ufactured easily to reduce manufacturing cost. 
Also, as the apparatus is essentially an apparatus 
to perform one grinding function so that simple and 
cheap construction and short working line can be 

45 realized. 

Also, in the embodiment shown in Fig. 1, the 
grinding brush device 4 may include water injection 
means, not shown, to inject high pressure water 
into the brush body 10 to wash out copper powder 

50 and debris from the surface 2a of the printed wiring 
board to obtain clean finish. 

In a preferred embodiment of the invention the 
length of the brush 10 is approximately seven turns 
larger than its width. The grinding stone 15 is in a 

55 vertical position, whereas the brush support 11 is in 
an horizontal position. In this case the brush 10 as 
such is arranged at the lower side of the brush 
support 1 1 . A sectional view through the combina- 
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tion of the brush support 1 1 , the brush and the 
grinding stone 15 shows a parallelepipedon. The 
upper porticns of the grinding stone 15 and of the 
brush support are connected to a member 4 the 
length of which is approximately 50 % of the 5 
combined lengths of the brush support 11 and of 
the grinding stone 15, whereas the width of it is 
about 150 % of the width of the combination of 
grinding stone and brush support. 

The brush support comprises, as shown in Fig. w 
4, a plurality of equidistant holes 1 6 each of which 
includes bundles of fibers as shown in Fig. 5. 

To bring the wiring boards 2 to and from the 
grinding device 4, two guide rolls 9 are provided on 
each side of the grinding device. These guide rolls 15 
9 press the wiring boards 2 down to the upper 
portion of the endless belt 8. 

As described, according to the present inven- 
tion, two different kinds of plane finishing process 
can be performed by only one work shaft simply 20 
and accurately. Thus, simple apparatus, _easy work- 
ing, low cost, and accurate finishing can be re- 
alized. 



Claims 



25 



1 . A surface grinding apparatus (1 ) of a planar 
member (2) including a grinding means (4) having 
substantially plane grinding surface and an eccen- 30 
trie shaft (12) supporting the grinding means (4) 
eccentrically movable on a plane, characterized 

in that said grinding means (4) is substantially 
rectangular in plan view and formed by parallel and 
different first and second grinding members (11, 35 
10; 15) which are driven simultaneously by the 
eccentric shaft (12). 

2. A surface grinding apparatus (1) according 
to claim 1, characterized in that said first grind- 
ing member is a brush (10), and said second 40 
grinding member is a grinding stone (15) which is 
downstream side from the brush (1 0). 

3. A surface, grinding apparatus according to 
claim 1 or 2, characterized> in that urging forces 

to said first and second grinding members (10, 11; 45 
15) are regulatable independently. 

4. A surface grinding apparatus (1) according 
to claim 1 or 2, characterized in that said first 
grinding member (10) includes a plurality of bun- 
dles (16) of brush and means (18) to inject water to so 
the surface. 

5. A surface grinding apparatus (1) according 
to claim 2, characterized in that the length of the 
brush (10) is approximately seven times larger than 

its width. 55 

6. A surface grinding apparatus (1) according 
to claim 2. characterized in that the grinding 
stone (15) is in a vertical position whereas a brush 



support (11) is in a horizontal position, whereby the 
brush (10) is arranged at the lower side of said 
brush support (11), and that the brush support (11), 
the brush (10) and the grinding stone (15) form in a 
sectional view a rectangular parallelepipedon. 

7. A surface grinding apparatus (1) according 
to claim 1 or any other of the preceding claims, 
characterized in that the upper portions of the 
grinding stone (15) and of the brush support (11) 
are connected to member (4) the length of which is 
approximately 50 % of the lengths of the brush 
support (11) and of the grinding stone (15) and the 
width of which is about 150 % of the width of the 
combined arrangement of the grinding stone (15) 
and the brush support (11). 

8. A surface grinding apparatus (1) according 
to claim 1 or any other of the preceding claims, 
characterized in that the brush support (11) com- 
prises a plurality of equidistant holes (16, Fig. 4), 
said holes (16) being capable of including bundles 
of fibers (16, Fig. 5). 

9. A surface grinding apparatus (1) according 
to claim 1, characterized in that said apparatus 
comprises 

a) an apparatus body (5); 

b) slots (13, 14) in said apparatus body (15) 
for inserting and taking away planar members (2), 
the surfaces (2a) of which are to be grinded; 

c) conveyor means (3) for conveying said 
planar members (2) from a first slot (13) to said 
grinding means (4); 

d) guide rolls (9) for grinding said planar 
members (2) on said conveying means (3). 

10. A surface grinding apparatus (1) according 
to claim 9, characterized in that the conveyor 
means (3) comprises an endless belt (8) wound 
around rolls (6, 7) defining the ends of said con- 
veyor means (3), whereby said guide rolls (9) are 
arranged on the left and right sides of said grinding 
device (4) and close to the surface of the upper 
portion of the endless belt (8). 
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